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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims: 

Claim 1 (curraatly amended): A system for adding an interference-resistant, inaudible 
code to an audio signal Icomprising: 

a sampler arranged to sample the audio signal at a sampling rate and to generate 
therefrom a plurality of overla p ping short blocks of sampled audio, each of the short blocks 
having a duration less thai* a minimum audibly perceivable signal delay; 

a processor arranged to combine the plurality of overlappin g short blocks into a long 
block having a predetermine!! minimum duration; 

a frequency transformation arranged to transform the long block into a frequency 
domain signal comprising a plurality of independently modulatable frequency indices, 
wherein a frequency difference oetween two adjacent ones of the indices is determined by the 
minimum duration and the sampling rate; 

a frequency selector arranfjpd to select a neighborhood of frequency indices so that 
the frequency difference between a\owest index and a highest index within the neighborhood 
is less than a predetermined value; ahd, 

an encoder arranged to modulate two or more of the indices in the neighborhood so as 
to make a selected one of the indices an^cxtxemum while keeping the total energy of the 
neighborhood constant 



. ClainrZ (original): The system i 
computer having a buffer memory. 



1 wherein the processor comprises a digital 
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Claim 3 (original): The system of claim 1 wherein the frequency transformation 
comprises a Past Fourier Transform algorithm. 

Claim 4 {original): TAhc system of claim 1 wherein the encoder comprises an 
algorithm that increases the Energy of a selected index in the neighborhood and that decreases 
(he energy of a short block associated therewith. 



Claim 5 (currently amended): A method of adding a code to a frequency band of a 
sampled audio portion of a compdpite signal without thereby introducing a perceptible delay 
between the encoded audio portion\and another portion of the composite signal, the method 
comprising th e steps of : 

a) selecting a sampling rate anfJ a frequency difference between adjacent ones of a 
predetermined number of frequency indices included in a frequency neighborhood; 

b) determining from the sampling rate and from the frequency difference a duration of 
a long block of samples; 

c) determining an int e gral a numb ek of overlapping sequential sub blocks short blocks 
to make up the long block, where the inteft&l number is selected so that each of the 
sub - blocks short blocks has a sub-block duration less than the perceptible delay; and, 

d) processing the long block so as to modulate a selected one of the frequency indices 
without changing a total signal energy of the baftd. 



Claim 6 (original): The method of claim 5 wherein the composite signal comprises a 
television broadcast signal and wherein the another pprtion of the composite signal comprises 
a video signal. 
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Claim 7 (currently amended): The method of claim 5 wherein in st e p d) th e processing 

the long block comprises modulating two or more of the frequency indices within the 

neighborhood so as to makV a selected one of the indices an extrernum. 

Claim 8 (currently ampndedV An apparatus Apparatus for reading a code from an 
audio signalrfes^CKje-compri^ 

sampl e s of th e audio signal, th e fod e comprising a synchronization block follow e d by a 
pr^stesraifledHium the apparatus comprising: 

a buffer memory arranged ip sequentially hold €tfio-of4 fa e blocks blocks of samples of 
the audio signal : 

a frequency transformation arranged to transform the-one blocks into spectral data 
spanning a pr e d e t e rmin e d numb e r of fr e quency bunds, wherein e ach of th e fr e qu e ncy bands 
comprises-a-r-espeet ive n e ighborhood oftfr e qu e rtoy indic e s ; 

a processor arranged to examine r first plurality of predetenrrined frequency bands in 
spectra! data associated with a first blocktto determine ^ for e ach of th e neighborhoods, if [[a 
respective]] predetermined on e of th e frequency indices is modulat e d in the predetermined 
frequency bands of the first plurality have ^predetermined characteristic : and, 
a vote determiner arranged to determine that the first one block is the a 
synchronization block if [[, in]] the predetermined frequency indices of a majority of the 
r^^etermmcd frequency bands in the first plurality have the predetermined characteristicr -fee 
r e sp e ctiv e modula ted-fr^quenc^mdex-is-a-res pcdtivc index s eteetedr^r-jnelusi-on-kHthe 
»k>ck; 

wherein the processor is further arranged to Examine a second plurality of 
predetermined frequency bands in spectra! data associated with a second block to determine 
ifr-in^ne'Of-the- datablockg receiv e d subsequent to th e Act ohro nizan' o n block, a resp e ctiv e 
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-fr iqueBGy4Bdioes-is-modulated if the frequency indices in the 




predetermined frequency b 



ids of the second -plurality match one of a set of patterns; 



wherein the vote determiner is further arranged to deteH^e4f^m-{^ajority^^the 
frequency band sr^MespectWe^Dodulated^eq^e ncy ind e x is a r e sp e ctiv e ind e x, s e l e ct e d for 
inclusion in th e on e data block identify a code from the second block if a majority of the 
second plurality of frequency qands associated with the second block have frequency indices 
that match a same pattern . 



Claim 9 (original): The apparatus of claim 8 wherein the frequency transformation 
comprises a Fast Fourier Transform algorithm executed by a digital computer. 



Claim 1 0 (original): The apparatus of claim 8 wherein the processor comprises a 
general purpose digital computer operating under program control and having a plurality of 
algorithms stored in a memory. 



Claim 1 1 (currently amended); The apparatus of claim 8 wherein the vote determiner 
comprises an algo rithm software executed bA a digital computer. 



Claim 12 (cancelled) 



Claim 13 (currently amended): The method 6f claim [[12]] 37 wherein a value of k is 

read as the code bit in step e) if the a k*k index in eaeB ^a majority of the bands is-modulated 
match. 
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Claim 14 (currenLly amended): The method of claim [[1 2]] 37 wherein the 

red e termined index patto srHSC^prises-a patterns comprise pseudo-random s e qu e nce 

sequences . 



Claim 15 (currently amended): A system for adding an inaudible code to a tone-like 
audio portion of a composite signal having two or more portions, the system comprising: 

a sampling apparatus arranged™ sample audio at a sampling rate and to generate 
therefrom a plurality of overlapping shdal blocks of sampled audio, each of the short blocks 
having a duration less than a minimum audibly perceptible signal delay; 

a processor arranged to combine tnb plurality of overlapping short blocks into a long 
block having a predetermined minimum dumtion; 

a frequency transformation arranged tp transform the long block into a frequency 
domain signal comprising a plurality of independently modulatable frequency indices located 
in a plurality of frequency bands; 

an encoder arranged to modulate two or fhore of the indices in each of the frequency 
bands so as to make a respective selected one of t^e indices an extremum while keeping a 
total acoustic energy of the audio constant; 

a signal analyzer arranged to determine if theUone-like audio portion has a tone-like 
cliaracter within any one of the predetermined numbea of neighborhoods; and, 

an encoder suspender arranged to suspend the encoding of the encoder within any 
neighborhood in which the tone-like audio portion has aionc-like character. 



Claim 16 (original): The system of claim 15 wherein^ the audio signal is part of a 
television broadcast signal. 
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Claim 1 7 (original): ithe system of claim 15 wherein the frequency transformation 

comprises a Fast Fourier Transform algorithm. 



Claim 1 8 (original): Theeystem of claim 16 wherein the signal analyzer comprises a 
computer arranged to carry out a masking algorithm described in ISO/IEC 13818-7:1997, 



„ Qffigjftg Qcxuxeotiy amenaad): A method for adding an inaudible code to at least one 
of a predetermined number of frequency neighborhoods within a tone-like audio portion of a 
composite signal having one or more additional portions, the method comprising th e st e ps of : 

a) sampling the audio portion and generating from the sampled signal a plurality of 
overlapping short blocks, each of the smrt blocks having a duration less than a minimum 
audibly perceptible signal delay; 

b) combining the plurality of ovctfepping short blocks into a long block having a 
predetermined minimum duration; 

c) transforming the long block into \ frequency domain signal comprising a plurality 
of independently modulatablc frequency indiq 

d) identifying those neighborhoods, if ifoy, of Ihe predetermined number of frequency 
neighborhoods in which the ton»~like audio poraon has a tone-like character; and, 

e) modulating a respective index in each neighborhood not identified in [[step]] d) so 
as to make a selected index in such neighborhood on cxtremum while keeping the total 
acoustic energy of the audio portion constant, and dpt modulating an index in any of those 
neighborhoods identified in [[step]] d). 
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Claim 20 (original): The method of claim 1 9 wherein the composite signal comprises 

a television broadcast signal and wjierein one of the additional portions comprises a video 

signal. 



Claim 21 (currently amended): The method of claim 1 9 wherein step o) transforming 
the long block comprises the step of transforming the long block according to a Fast Fourier 
Transform. 



Claim 22 (currently amended): The method of claim 19 wherein st e p c) transforming 
the long block comprises a-sub-st-ep-of carrying out a masking algorithm described in 
IS0/I£C 13818-7:1997. 

Claim 23 (currently amended): A broadcast audience measurement system in which 
an inaudible code added to an audio signal is reamby a decoding apparatus located within a 
statistically sampled dwelling, the system comprising: 

an encoder arranged to add a predetermined code bk to each frequency band in of a 
predetermined number plurality of odd frequency baqjls within a-bandwidtfcof the audio 
signal; 

a receiver within the dwelling arranged to receivfe the encoded audio portion; and, 
a decoder haviGg^n-input-^m-the>r-ecei : ver r the decod e r arranged to acquire a 
respective test value of th e cod e bit from each of the frcqu&ncy bands in the predetermined 
plurality of frequency bands, to compare the acquired, lest values, to determine that one of the 
test values is the code bit only if that the_one_of the test valua valucs is acquired from a 
majority of the frequency bands in the predetermined plurality of frequency bands, and to 
otherwise determine that none of the acquired test values is thA we code bit has bean road . 



" -8- 
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Claim 24 (original): The broadcast audience measurement system of claim 23 wherein 
the audio signal is part of a television broadcast signal. 

Claim 25 (original): The broadcast audience measurement system of claim 23 wherein 
the receiver includes a microphone A 

Claim 26 (original): The broadest audience measurement system of claim 23 wherein 
the receiver comprises an audio output jack. 

Claim 27 (currently amended): A broadcast audience measurement system in which 
an inaudible code added to an audio signal re read within a statistically sampled dwelling unit, 
the system comprising: \ 

an encoding apparatus arranged to add a, code bit to a sampled long block of the audio 
signal, the long block comprising a p red e t e rminVd number of overlapping short blocks, each 
of the short blocks having a predetermined duration that is selected to be short enough not to 
be perceptible to a member of a broadcast audience, the encoding apparatus being further 
arranged to modulate a selected frequency index in each of a plurality of frequency 
neighborhoods so as to make each selected index an extremum in the respective 
neighborhood thereof while keeping a total energy of the audio signal constant; 

a receiver within the dwelling, the receiver beingVrranged to acquire the encoded 
audio signal; and, \ 

a decoder arranged to read the code from the audio Signal, the decoder having an input 
from the receiver, the decoder comprising a buffer memory arranged to store one of the short 
blocks, the buffer memory being arranged to store a long Wock. 
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Claim 28 (original): The broadcast audience system of claim 27 wherein the audio 
signal is part of a television signal. 

Claim 29 (original): The Broadcast audience system of claim 27 wherein the encoder 
comprises a frequency transformation arranged to transform the long block into a frequency 
domain signal. 

Claim 30 (original): The broac^past audience system of claim 27 wherein the receiver 
comprises a microphone. 



Claim 31 (original): The broadcast audience system of claim 27 wherein the receiver 
comprises an audio output jack. 



Claim 32 (currently amended): A method of encoding an audio signal comprising fee 
following st e ps : 

a) generating a plurality of overlappin g sfcort blocks from the audio signal, wherein 
each of the short blocks has a d uration less than aWnimum audibly perceivable signal delay; 

b) combining the plurality of overlapping snort blocks into a long block; 

c) transforming the long block into a spectrufai comprising a plurality of 
independently modulatable frequency indices; and, 

d) modulating at least two of the indices so as tb make one of the indices an cxlremum 
while keeping the total energy of a neighborhood of the jnodulated indices substantially 
constant 
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Claim 33 (original): k method of reading a code element from an audio signal 

comprising the following step 

a) transforming at lcastVt portion of the audio signal into spectral data spanning a 
predetermined number of frequency bands having a plurality of frequency neighborhoods; 

b) determining, for each o^thc neighborhoods, if one of the frequency indices is 
modulated; and, 

c) assigning a transmitted eddc value to the code element if, jn a majority of the 
neighborhoods, the respective modulated frequency index is an index selected for inclusion in 
the audio signal. 



Claim 34 (new): An apparatus ak defined in claim 8 wherein the first plurality and the 
second plurality contain the same frequency bands. 



Claim 35 (new): An apparatus as defined in claim 8 wherein the code is a binary 



number. 



Claim 36 (new): An apparatus as defineu in claim 35 wherein the binary number is 
represented by a position of an index having a pr|pdefined characteristic in a majority of the 
bands of the second plurality. 



Claim 37 (new): A method of reading a coda from an audio signal comprising: 
a) examining a first plurality of predeterminea frequency bands in spectral data 
associated with a first block to determine if predetermined frequency indices in the 
predetermined frequency bands of the first plurality have a predetermined characteristic; 
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b) determining that tLe first block is a synchronization block if the predetermined 
frequency indices of a majoriW of the predetermined frequency bands in the first plurality 
have the predetermined characteristic; 

c) repeating a)-b) with another block if the predetermined frequency indices of a 
majority of the predetermined frequency bands in the first plurality have the predetermined 
characteristic; 

d) examining a second plurality of predetermined frequency bands in spectral data 
associated with a second block to determine if the frequency indices in the predetermined 
frequency bands of the second plurality match one of a set of patterns; 

\^ c) identifying a code from the ^pcond block if a majority of the second plurality of 

lyi frequency bands associated with the seqpnd block have frequency indices that match a same 
\ T pattern > 




Claim 38 (new): A method as defineH in claim 37 wherein each of the patterns is 
uniquely associated with a respective codebiu 



Claim 39 (new): A method of reading a cede from an audio signal comprising: 

acquiring a test value from each frequency O t and in a predctennined plurality of 
frequency bands associated with the audio signal; 

comparing the acquired test values; 

determining that one of the test values is a code fenly if the one of the test values is 
acquired from a majority of the frequency bands in the predetermined plurality of frequency 
bands; and 
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determining that none of the acquired test values is the code if none of the test values 

i/acquired from a majority o^the frequency bands in the predetermined plurality of 

frequency bands. 
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